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Abstract: Background: Submission: Saudi Arabia is known for its dry climate. This arid climate of the region makes its
ecosystems highly susceptible, with limited water resources and vulnerable agricultural fields. The 2007 report by the
intergovernmental panel on climate change highlighted the global impact of climate change on precipitation patterns, which
has been evident in Saudi Arabia through an increase in rainfall. Therefore, it is crucial to comprehend the public's awareness
and perceptions of environmental issues and climate change that have an impact on their health and immune system;
Accepted: Nov 07, 2022; Published: Nov. 15, 2022. Materials & methods: The research study employed a cross-sectional
survey to examine the KAP health impact of environmental pollutants and climate change in Saudi Arabia. The participants
were chosen randomly from various regions across the country. A total of 437 respondents were selected using convenience
sampling. The imported questionnaires were entered into the statistical package for the social sciences (SPSS) version 23.0
for data analysis. Results: 80.78% of the participants were Female and 19.22% of the participants were Male. Participants
have fair knowledge on immunological and health effect of environmental pollution and climate change (94.3 and 87.5%)
respectively. Participants are well aware of influence of environmental pollutants and climate change on spread of infectious
diseases 51% - 94%. Significant correlation exists between participants of private sector in Attitude domain of KAP. P=
0.003, x2 =5.139. Conclusion: Significant correlation exist between participants of private sector in Attitude domain of
KAP. P= 0.003, x2 =5.139. Participants are well aware of influence of environmental pollutants and climate change on
spread of infectious diseases 51-94%. The health mission in Saudi Arabia has integrated with other missions in order to
address diseases that are sensitive to climate change. It is crucial to enhance the knowledge and skills of general public
regarding climate change and its impact on health.
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Graphical Abstract

The research study employed a cross-sectional survey to
examine the KAP Health Impact of Environmental Pollutants
and Climate Change in Saudi Arabia. The participants were
chosen randomly from various regions across the country. A
total of 437 respondents were selected using Convinence
sampling. The imported questionnaires were entered into the
Statistical Package for the Social Sciences (SPSS) version
23.0 for data analysis.

Participants exhibited poor practice towards health effects of climate change (27.2%). Significant
correlation exist between participants of private sector in Attitude domain of KAP. P= 0.003.x*"5.139. 48.6%
of the participants are not aware of any government policies or initiatives in Saudi Arabia addressing
environmental poliution and climate change.
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INTRODUCTION

The quality of air is significantly impacted by climate,
which plays a crucial role in various aspects. Meteorological
factors like temperature, humidity, wind patterns, and
vertical mixing have the potential to affect the emission,
transportation, dispersion, chemical transformation, and
deposition of pollutants [1]. It is widely anticipated that
climate change will have a detrimental effect on air quality
in densely populated areas. This is primarily due to
alterations in atmospheric ventilation and dilution,
precipitation patterns, removal processes, and atmospheric
chemistry [2]. By the end of the century, air quality could be
significantly diminished due to the increased frequency and
size of wildfires linked to climate change [3]. The
correlation between environmental pollution and climate
change is undeniable. Climate change is a direct
consequence of the degradation of our planet, as pollutants
like black carbon, methane, tropospheric ozone, and
aerosols disrupt the ecological balance [4]. Consequently,
the Earth's temperature rises, resulting in the alarming
melting of ice, icebergs, and glaciers. Furthermore, these
climatic shifts have a profound impact on the occurrence
and prevalence of both indigenous and imported infections
[5]. Climate and weather patterns strongly influence the
duration, timing, and severity of disease outbreaks,
reshaping the global landscape of infectious diseases [6].
Diseases transmitted by mosquitoes, whether parasitic or
viral, are particularly sensitive to climate variations.
Warming temperatures not only shorten the incubation
period of pathogens but also alter the geographical
distribution of disease-carrying vectors [7]. Additionally, the
warming of water bodies due to climate change contributes
to a higher incidence of waterborne infections [8].

The occurrence of epidemics is closely linked to natural
climate disasters and storms, which appear to be more
frequent in recent times [9]. Moreover, malnutrition and
immune system imbalances are associated with the emergence
of infectious diseases, posing significant threats to public
health [10]. People who are exposed to elevated levels of air
pollutants encounter various disease symptoms and conditions
of varying severity. These effects can be categorized into
short-term and long-term impacts that have an adverse effect
on one's health [11]. The immediate consequences of air
pollution are transient and encompass mild discomfort, such
as eye and skin irritation, nasal congestion, throat irritation,
wheezing, coughing, chest tightness, and breathing
difficulties. They can also escalate to more severe conditions
like asthma, pneumonia, bronchitis, and respiratory and
cardiovascular issues [12]. Additionally, short-term exposure
to air pollution can result in headaches, nausea, and dizziness.
On the other hand, the enduring effects of air pollution are
persistent, lasting for years or even an entire lifetime, and can
ultimately lead to fatality [13]. Moreover, prolonged exposure
to various environmental pollutants can also trigger the
development of different types of cancer in the long run [14].

For the past decade, both urban and rural residents in Saudi
Arabia have been experiencing the consequences of climate
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change. Saudi Arabia is known for its dry climate [15]. In

certain regions, temperatures can exceed 50 degrees Celsius.
Rainfall is extremely scarce, with an average annual
precipitation of approximately 100 mm. Nevertheless, in the
western areas of the country, rainfall can reach up to 500 mm
per year [16]. This arid climate of the region makes its
ecosystems highly susceptible, with limited water resources
and vulnerable agricultural fields [17]. The 2007 report by the
Intergovernmental Panel on Climate Change highlighted the
global impact of climate change on precipitation patterns,
which has been evident in Saudi Arabia through an increase in
rainfall [18]. Unfortunately, this rises in rainfall, combined
with the existence of unplanned settlements in our major
cities, has resulted in a heightened risk of flash flooding and
other Environmental hazards [19-20]. As far as we know,
there have been not much surveys conducted to evaluate the
Health Impact of Environmental Pollutants and Climate
Change among KSA citizens. Therefore, it is crucial to
comprehend the public's awareness and perceptions of
environmental issues and climate change that have an impact
on their health and immune system. This understanding will
play a significant role in assisting the nation's sustainable
development plans and shaping policies.

MATERIALS AND METHODS

Participant Recruitment

The research study employed a cross-sectional survey to
examine the KAP health impact of environmental pollutants
and climate change in Saudi Arabia. The participants were
chosen randomly from various regions across the country. A
total of 437 respondents were selected using conveniences
sampling. To be included in the study, individuals had to be
18 years old or older and have resided in different parts of
Saudi Arabia for at least one year. On the other hand,
individuals below 18 years of age and those who had recently
relocated to Saudi Arabia were excluded from the study.

Questionnaire
Questionnaire was executed in both English and Arabic
language and comprised of four parts.

Part 1: We collected eight pieces of information that
pertained to general details, such as the region of residence,
age, gender, educational level, and employment status.

Part 2: Knowledge related to the impact of environmental
pollutants and climate change on general health. In this
section, participants were given questions regarding their
knowledge about the effects of environmental pollutants and
climate change on overall health. A correct answer was
assigned a score of 1, while an incorrect answer received a
score of 0. These scores were then categorized into two levels:
high knowledge level and low knowledge level.

Part 3: Attitudes regarding vaccination and measures to
prevent the spread of infectious diseases in the context of
environmental pollutants and climate change. A higher score
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indicated a more positive attitude towards these topics.

Part 4: Implementation of protective measures to minimize
the potential immunological impacts of environmental
pollutants and climate change in Saudi Arabia. A higher score
signifies enhanced practice.

Statistical Analysis:

The imported questionnaires were entered into the statistical
package for the social sciences (SPSS) version 23.0 for data
analysis. The frequency percentage was used to analyse the
demographic data and KAP of the participants regarding the
health impact of environmental pollutants and climate change
in Saudi Arabia. Chi-square tests were conducted to examine
the demographic factors, such as education level. Scatter plots
and box plots were utilized to illustrate the correlation
between dependent and independent factors.

RESULTS

Map plot depicting Geographical
location of participants in different
regions of KSA
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Figure 1: Map plot depicting geographical location of

participants in different regions of KSA. among 437
participants, majority of them are from (Jeddah 228, 52.1%),
followed by Riyadh (54,15.5%) and tiniest contribution from
participants of Abha, Al Katif, Qassim, Zahran, Al-Kharj,
Yanbu and Al Jubail etc.

Table 1: City wise descriptive statistics data for study.

Sr. No. City of Country Frequency in Count
1 Jeddah 228
2 Riyadh 54
3 Madinah 32
4 Makkah 41
5 Yanbu 3
6 Al Bahah 17
7 Rabig 4
8 Kubar 6
9 Damam 10
10 Kamis Meshead 2
11 Sharorarh 1
12 Al Jubail 19
13 Al Katif 1
14 Abha 13
15 Qassim 1
16 Zahran 4

17 Al-Kharj 1

R2 Linear = 0,001

Overall Health rate

1 2 2 3 3
vaccination

Figure 2: Correlation between health condition and
vaccination. There is no significant correlation between
vaccination and heath condition. As health condition
improves, number of populations being vaccinated decreases
(R2 = 0.001- indicates little variation between dependant and
independent variables).

Gender

Wl
Eremale

Figure 3: Shows gender distribution of study participants.
80.78% of the participants were Female and 19.22% of the
participants were Male.
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Employment
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Figure 4: Showcase employment distribution of study
population. 44.39% are from government sector, 38.67% were
unemployed and 16.39% were from private sector.

Education
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Figure 5: Shows educational profile of study participants.
49.20% of the participants completed Bachelor’s degree,
17.39% were PHD holders, 20.59% completed secondary
schooling and 12.81% of participants completed master’s

degree.

Chronic Health
condition

Concern of Health
effects of climate
change

Overall Health Rate

Chronic Health Concern of Health Overall Health Rate
condition effects of climate
change

Figure 6: Scatter matrix plot depicting correlation between
health rate, chronic health condition and participant’s
concern of health effects of climate change. Positive
correlation exists between Concern of health effects of climate
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change and health rate. As concern of health effects of climate
change increases, health rate increases. This mean people
who are concerned about health effects of climate are
healthier when compared to their counterparts.

Chronic
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Figure 7: Depicting presence and absence of a chronic health
condition among gender. Among male gender there is
positive skewed distribution with median =4 for male

population with chronic health condition and median =3 for
male population with no chronic health condition

Table 2: Response of participants to knowledge-based
questions. Correct response graded 1 and Incorrect
response graded 0. Mean score of responses were 74.8%.
Score above 74.8% were considered to be high knowledge
level. Participants have fair knowledge on immunological
and health effect of environmental pollution and climate
change (94.3% and 87.5% respectively.

Sr. No. KQ Frequency (%) Frequency (%)
correct response Incorrect
response
1 K1 412 (94.3%) 25 (5.7%)
2 K2 226 (51.8%) 211 (48.2%)
3 K3 343(87.5%) 94 (12.5%)

Table 3: Response of participants to attitude based
questions. Positive attitude graded 1 and negative and
doubtful attitude graded graded 0. Mean score for
responses were 48%. Score above 48% were considered to
be Positive attitude. Participants are well aware of
influence of environmental pollutants and climate change
on spread of infectious diseases 51% - 94%.

Sr. No. AQ Frequency (%) Frequency (%)
correct response Incorrect
response
1 Al 380 (86.5%) 57 (13.5%)
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2 A2 273 (62.2%) 164(37.8%)
3 A3 322 (73.7%) 115 (26.3%)

Table 4: Response of participants to practice based
guestions. A high score indicated improved practice. Mean
score for responses were 45.6%. Score above 45.6% were
considered to be good practice. Participants exhibited poor
practice towards health effects of climate change (27.2%).

Sr. No. PQ Frequency (%) | Frequency (%)
correct Incorrect
response response

1 P1 214 (49%) 236 (51%)

2 P2 119 (27.2%) 328 (72.8%)

3 P3 322 (73.7%) 115 (26.3%)

4 216 (49.4%) 221 (50.6%)
P4

Table 5: Depicts correlation between employment and
KAP factor. Significant correlation exists between
participants of private sector in Attitude domain of KAP.
P=0.003,x2 =5.1309.

Employ Practice
ment Knowledge Attitude

P [ X |Lik [P [ X |Lik [P | X |Lik

val ely | val ely | val ely

ue hoo | ue hoo | ue hoo
d d d
rati rati rati
0 0 0

Govern 02 |56 |67 |05 |77 (70 |01 |45 |44
ment 26 | 63 17 05 18 | 79 26 10 | 79
Sector

Private
Sector 02 |52 | 4. 00 |51 |52 0.1 |7.6 |92
63 | 46 | 433 |03 |39 |69 95 54 | 27

Non-

Employ [ 02 |91 |95 |02 |71 |72 |08 |23 |24
ed 51 19 | 03 01 85 12 08 | 06 | 02
DISCUSSION

This research employed a survey questionnaire to
evaluate the knowledge, attitudes, and practices (KAP) of
the participants. Unlike previous studies conducted in
Saudi Arabia (KSA), our study encompassed a diverse
population from various regions and employment sectors.
This approach facilitated the discovery of valuable insights
regarding the effective implementation of environmental
policies in Saudi Arabia [21-25]. Among 437 participants,
80.78% of the participants were Female and 19.22% of the
participants were Male. 49.20% of the participants
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completed Bachelor’s degree, 17.39% were PHD holders,
20.59% completed secondary schooling and 12.81% of
participants completed Master’s degree. 44.39% are from
government sector, 38.67% were unemployed and 16.39%
were from private sector. 78.5% of the Participants
observed a rise in allergies or respiratory issues either in
themselves or others family members which was most
likely to be of environmental origin. This is in accordance
with a study by Alahmadi where most participants (94.8%)
believed that air pollution could be a causality of
cardiopulmonary disease, and 83.2% thought that air
pollution contributes to asthma [26]. Only 11.7% were
concerned about the health effects of climate change in
Saudi. In research by Qian et al, a mere 17.1% of the
inhabitants conveyed contentment regarding the air quality
in Changchun [27]. Nevertheless, a significant 80% of the
residents displayed willingness to mitigate the effects of
haze pollution through their personal endeavours, while
63.8% of the residents acknowledged the shared
responsibility of every citizen in combating haze pollution.
These outcomes align with the conclusions drawn from
earlier investigations [28,29]. Consequently, it can be
inferred that the majority of residents possess a strong
consciousness and a sense of duty to actively involve
themselves in the management of haze pollution [30].

49 % of our study participants believe Hand hygiene practices
aids to prevent the spread of infectious diseases in the context
of environmental and climate change. This is supported by
Muindi et al study A total of 56.3% of the residents practiced
protective measures initiatively when exposed to haze
pollution [31]. Mean score of responses were 74.8%.
Participants have fair knowledge on immunological and health
effect of environmental pollution and climate change (94.3%
and 87.5% respectively. Larijani et al study revealed that the
average knowledge score was 26.27 + 5.73. A good level of
knowledge was observed in 23% of the participants, while
61.3% and 15.7% had a fair and poor level, respectively [32].
Participants are well aware of influence of environmental
pollutants and climate change on spread of infectious diseases
51% - 94%. Pretto et al. and Aryal et al. have documented
that a significant level of consciousness and apprehension
regarding air pollution motivates individuals to take
precautionary measures against it. There is a clear positive
association between these two factors. Consistent with earlier
research outcomes, the current study's findings indicate that
traffic police officers exhibit the highest levels of attitudes and
practices, possibly due to their frequent outdoor presence and
exposure to haze pollution, which enhances their sense of self-
protection [33-34].

Participants exhibited poor practice towards health effects of
climate change (27.2%). The findings of Semenza et al
investigation revealed that, 39.6% of the inhabitants achieved
a commendable practice score, while approximately 66%
achieved a moderate practice score. Out of the four categories,
college students exhibited a significant difference in practice
scores compared to the other groups (p < 0.05), despite having
the highest rate of awareness and knowledge score [35].
Significant correlation exists between participants of private
sector in Attitude domain of KAP. P= 0.003,x2 =5.139.
However, study conducted in Nanjing, China, a cross-
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sectional study revealed that individuals in white-collar
occupations obtained higher knowledge scores in comparison
to those in blue-collar occupations. The study investigators put
forth the hypothesis that individuals in higher-skilled roles
might have had greater access to resources and health-related
information, which could have contributed to their higher
knowledge scores when compared to their lower-skilled
counterparts [36]. 48.6% of the participants are not aware of
any government policies or initiatives in Saudi Arabia
addressing environmental pollution and climate change.
However Saudi Arabia has taken steps towards diversifying its
economy and reducing its reliance on oil by implementing its
2030 national vision [37]. This vision aims to shift the country
towards a more environmentally friendly economy. As part of
this plan, Saudi Arabia has committed to investing in clean
energy projects, including solar energy, with the goal of
reducing annual energy emissions to 130 million tons by 2030
[38]. Additionally, Saudi Arabia has joined international
efforts in combating climate change and was an official
endorser of the Paris Agreement in November 2016 [39].

Strengths of the study

The survey was derived from a prior investigation and
underwent a preliminary examination in a comparable
environment. Subsequently, questionnaire was framed both in
English and Arabic language for facilitating better
understanding to study participants and also to mitigate any
challenges encountered during the process of gathering data.

Limitations of the study

Like any other cross-sectional study design, this specific
design presents both the exposure and outcome at the same
time. As a result, it is not feasible to establish a cause-and-
effect relationship solely relying on this study design.

CONCLUSION

Participants are well aware of influence of environmental
pollutants and climate change on spread of infectious diseases
51% - 94%. Significant correlation exists between participants
of private sector in Attitude domain of KAP. P= 0.003,x2
=5.139. The health mission in Saudi Arabia has integrated
with other missions in order to address diseases that are
sensitive to climate change. It is crucial to enhance the
knowledge and skills of general public regarding climate
change and its impact on health. The importance of health
effects and preparedness in the face of climate change is being
recognized globally, and our study focuses on the current
situation in KSA. Additionally, it presents an approach, along
with the challenges, to assess the knowledge, attitudes, and
practices (KAP) of general public at the country-level.
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